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CLAMPING DEVICE FOR MACHINE TOOLS 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to a clamping device for 
machine tools which have a movable carriage which is linearly 
movable on a fixed bed and which needs to be clamped to the fixed 
bed at a specified position during machining. 

10 

2. Discussion of the Related Art 

In a lathe, for example, a headstock with a spindle fitted 
thereto is secured on one side of a fixed bed while a tailstock 
is provided linearly movable on the other side. A workpiece is 

15 retained between the tailstock and a chuck of the headstock to 
keep the workpiece subjected to machining. In this case, in 
order to prevent the workpiece from swaying, the tailstock is 
fixed to the fixed bed with a clamping device. 

Japanese Patent Laid-Open Publication No. 2000-263358 

20 discloses a clamping device disposed in a recessed portion of the 
fixed bed that extends along the direction of motion of the 
tailstock. A force is applied to the right and left inner walls 
of the recessed portion by means of a plurality of pistons 



arranged on the tailstock so that a movable rack fixed to the 
pistons is engaged with a stationary rack fixed to an inner wall 
of the recessed portion, thereby firmly positioning the 
tailstock. 

5 With the adoption of the above-mentioned related art 

structure, the clamping force is applied to the right and left 
inner walls of the recessed portion by means of pistons to clamp 
the tailstock. This structure requires an increased number of 
pistons to ensure the fixing force, thereby, causing an increase 
10 in the overall dimension and the number of parts of the clamping 
device . 

SUMMARY OF THE INVENTION 

15 The present invention has been proposed to overcome these 

drawbacks. An object of the invention is to provide a clamping 
device for machine tools which is capable of ensuring the fixing 
force for the tailstock while maintaining a compact device which 
has a reduced number of parts. 

20 In order to achieve this and other objects of the present 

invention, a clamping device for a machine tool is provided, 
comprising a fixed bed; a movable carriage movably mounted on the 
fixed bed; a stationary fitting member fixed to the fixed bed and 
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extending in a direction of movement of the movable carriage, the 
stationary fitting member having a wedge surface tilted 
downwardly; a movable fitting member provided on the movable 
carriage, the movable fitting member being movable between an 
5 extended position and a retracted position in a direction 

transverse to the direction of movement of the movable carriage, 
the movable fitting member further having a wedge surface 
complementary to the wedge surface of the stationary fitting 
member; and a driving mechanism for moving the movable fitting 

10 member between an extended position where the movable fitting 

member engages the stationary fitting member to clamp the movable 
carriage to the fixed bed- and a .retracted position where the 
movable fitting member is disengaged from the stationary fitting 
member to release the movable carriage. 

15 It is desirable that the stationary fitting member and the 

movable fitting member in the present invention are a stationary 
rack and a movable rack with the teeth formed on the fitting 
surface of each member so that they engage with each other. 
It is also desirable that the fixed bed has a recessed 

2 0 portion which receives a ball screw for moving the movable 

carriage, and the stationary rack is fixed to a stepped portion 
formed in a shoulder portion of the recessed portion. 

According to the clamping device of the present invention, a. 
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wedge-shaped fitting surface is formed at each mutually opposed 
portion of the stationary fitting member and the movable fitting 
member so that fixed member, which is fixed to the fixed bed, and 
the movable fitting member, which is mounted on the movable 
5 carriage, are able to fit together and separate, by advancing and 
retreating movements of the movable fitting member. Therefore, 
the movable carriage can be reliably fixed to the fixed bed 
without a large increase in the force necessary to move the 
movable fitting member toward the fitting or clamping direction. 

10 Further, by virtue of the wedging action of the wedge-shaped 

fitting surfaces of the stationary fitting member and the movable 
fitting member when they are fit together, the -drive structure 
can be simplified since the movable fitting member is driven in 
advance and retreat motions by a simple mechanism. As a result, 

15 the device as a whole can be made compact and the number of parts 
involved can be reduced. 

Rack teeth may be formed on the fitting surfaces of both the 
stationary rack and the movable rack. In this case, a fixing 
force caused by the engagement of both sets of rack teeth is 

20 added to the fixing force caused by fitting the wedge-shaped 

fitting surfaces to each other. Thus, the movable carriage can 
be reliably fixed to the fixed bed. 

Further, a recessed portion may be formed at a shoulder of 
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the recessed portion of the fixed bed. The shoulder portion 
includes a stepped portion having the stationary rack fixed 
thereto. A ball screw can be disposed in the recessed portion 
for moving the movable carriage in a manner, known in the art. 
5 The stationary rack can be disposed by effectively using a free 
space while avoiding interference between the ball screw and the 
movable carriage. Thus, the overall structure of the device can 
be simplified. 

10. BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the present 

invention will be clearly understood from the following 

description with respect to the preferred embodiment thereof when 
15 considered in conjunction with the accompanying drawings and 

diagrams, in which: 

Fig. 1 is a perspective view of a combined machining lathe 

having a clamping device according to an embodiment of the 

present invention; 
20 Fig. 2 is a side view, partially in section, of the clamping 

device according to the embodiment of Fig. 1 of the present 

invention; 

Fig. 3 is a plan view of the clamping device according to 
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the present invention; and 

Fig. 4 is a cross sectional view of. the clamping device 
taken along the line IV- IV of Fig. 3 according to the present 
invention . 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention are described below 
with reference to the accompanying drawings. 

10 Referring to the figures, a combined machining lathe 1 has a 

fixed bed 2 which is formed into a triangular-prism shaped 
structure having a forward -til ted sloping. surface 2a and a 
rearward- tilted sloping surface 2b as can be seen in a 
perspective view shown in Fig. 1. As viewed from the machine 

15 front, a headstock 3 is disposed at a left-side longitudinal end 
portion of the forward- tilted sloping surface 2a of the fixed bed 
2. A tailstock 4 is disposed on the right-side end portion. A 
lower tool rest 5 is disposed on the forward- tilted sloping 
surface 2a between the headstock 3 and the tailstock 4 while an 

2 0 upper tool rest 6 is disposed on the rearward- tilted sloping 
surface 2b. 

The headstock 3 is composed of a spindle portion 3a for 
rotatably supporting a spindle 21 having a chuck 2 0 for grasping 
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a workpiece, and a base portion 3b extending downwardly, from the 
spindle portion 3a. The base portion 3b is fixed to the fixed 
bed 2. 

Two guide rails 8 are disposed parallel to each other on the 
5 rearward-tilted sloping surface 2b of the fixed bed 2. A column 
7 is supported, movably in the Z-axis direction, by the guide 
rails 8. The upper tool rest 6 is mounted, movably in the X-axis 
direction, on the column 7. This upper tool rest 6 is equipped 
with a support base 2 5 supported by the column 7 so as to be 

10 movable in the X-axis direction. A tool rest body 27 is 

supported by means of the support base 25 so that the tool rest 
body can ±>e indexed and clamped at a desired angular position 
with respect to a pivot A through a rotational index unit 26. On 
this tool rest body 27, a tool Tl is changeably retained and 

15 driven into rotation by a built-in rotation drive unit (not 
shown) . 

Two guide rails 9 are disposed parallel to each other on the 
forward- tilted sloping surface 2a of the fixed bed 2, and a 
saddle 15 is supported by the guide rails 9 so as to be movable 
20 in the Z-axis direction. On this saddle 15, a lower tool rest 5 
is mounted so as to be movable in the X-axis direction. The 
lower tool rest 5 includes a tool rest body 16 mounted on the 
saddle 15 so as to be movable in the X-axis direction, and a 
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turret 17 mounted on the right-hand side face of the tool rest 
body 16. The turret 17 includes a turret head 18 having a 
plurality of tools T changeably retained on its outer periphery. 
The turret head 18 is supported by a rotational index base 19 
5 • capable of performing rotational indexing of the turret head. 

The turret 17 rotationally indexes and positions a required tool 
T to a desired machining position and clamps it to the machining 
position. 

On the guide "rails 9, a tailstock base 10 is mounted so as 
10 to be movable in the Z-axis direction, where the undersurface of 
the tailstock base 10 is generally parallel to the forward- tilted 
sloping surface 2a. The tailstock 4 is mounted on the tailstock 
base 10. The tailstock 4 has a tailstock portion 4a that 
supports a tailstock spindle 11 so that the tailstock spindle. 11 
15 can move forward or backward. The tailstock portion 4a is formed 
on a base portion 4b vertically fixed to the tailstock base 10. 
The axis line of this tailstock spindle 11 coincides with the 
axis line of the spindle 21. 

A recessed portion 2c extending in the longitudinal 
2 0 direction is formed between the guide rails 9 of the forward- 
tilted sloping surface 2a of the fixed bed 2, and a ball screw 30 
is rotatably disposed at a bottom wall of the recessed portion 
2c. The ball screw 30 engages a nut portion (not shown) fixed to 



- 8 - 



the tailstock base 10 so that a rotation of the ball screw causes 
the tailstock 4 to move in a linear motion either to the right or 
to the left. 

A clamping device 3 5 comprises a prismatic stationary rack 
5 (stationary fitting member) 36 fixed on the fixed bed 2 and 

extending in the direction of the movement of the tailstock 4. A 
prismatic movable rack (movable fitting member) 37 is provided in 
a space between the fixed bed 2 and the tailstock 4 so as to be 
movable in the space. A cylinder mechanism (advance -and- retreat 

10 driving means) 3 8 is provided for driving the movable rack 3 7 

into advance-and-retreat motions between a clamping position and 
an unci amp ing position-. 

The stationary rack 36 is fixed by means of bolts to a 
stepped portion 2d formed on the rear shoulder portion of the 

15 recessed portion 2c, so that the stationary rack 36 is blocked 
from moving rearwardly in the X-axis direction. A front side 
face of this stationary rack 36 in the X-axis direction is formed 
upward, i.e., in a wedge shape obliquely sloping with respect to 
a later-described advance-and-retreat moving direction of the 

20 movable rack 37, and rack teeth 36a are formed in the sloping 
surface (fitting surface) . 

A pressing-and-supporting portion 10c is formed as a 
protuberance protruding integrally on the undersurface of the 
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tailstock base 10. In this pressing-and-supporting portion 10c 
is formed a pressing-and-supporting surface lOd confronting the 
stationary rack 36 with a specified gap therebetween, where the 
movable rack 37 is in sliding contact with the pressing-and- 
5 supporting surface lOd. 

The movable rack 37 is disposed between the stationary rack 
3 6 and the pressing-and-supporting portion 10c. The rear side 
face of the movable rack 37 constitutes a downward- til ted wedge 
surface so as to be parallel to the sloping surface of the 

10 stationary rack 36. In this sloping surface (fitting surface) 
are formed rack teeth 37a which engage with the rack teeth 3 6a. 
The front side- face of the movable rack 37 is in sliding contact 
with the pressing-and-supporting surface lOd, so that the movable 
rack 37 is blocked from moving forward in the X-axis direction, 

15 i.e., in the direction departing from the stationary rack 36. 

The cylinder mechanism 38 is so designed as to make the 
movable rack 3 7 engage with the stationary rack 36, i.e. to be 
driven to advance or retreat between a clamping position where 
tension exists between the stationary rack 36 and the pressing- 

2 0 and -supporting portion 10c by the movable rack 37, and an 

unclamping position where the clamping is released. The cylinder 
mechanism 38 has a structure described below. 

In the tailstock base 10 are formed a pair of cylinder holes 
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10a and a pair of smaller-diameter guide hole 10b adjacent 
thereto. The piston portion 40b and a rod portion 40a of a 
piston rod 40 are inserted into the cylinder holes 10a and the 
guide hole 10b respectively, so that the piston is slidably 
5 retained in the cylinder. 

A lower end portion 40a' of the rod portion 40a is 
protruding from the lower surface of the tailstock base 10 so as 
to be placed within the recessed portion 2c. The movable rack 37 
is fitted to the lower end portion 40a 1 and fixed by a lock 
10 member 43 to prevent the movable rack 37 from loosening and 
falling . 

Further, sealing members 41 in sliding contact with the 
inner circumferential surfaces of the cylinder holes 10a are 
fitted to the piston portions 40b of the piston rod 40. Springs 

15 42 are provided between the piston portion 40b and the bottom 

portions of the cylinder holes 10a for biasing the piston rod 40 
in the unclamping direction. 

Still further, an oil-pressure feed portion 45 is connected 
via an oil lead line 40c to the cylinder holes 10a for moving the 

20 movable rack 37 to the clamping position. An oil pressure fed to 
the oil -pressure feed portion 45 can pass from oil pressure feed 
portion 45 to the cylinder holes 10a through the oil lead line 
40c to cause the piston rod 40 to go down. This moves the 
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movable rack downward into engagement with the stationary rack 
36, causing tension between the stationary rack 36 and the 
pressing-and- supporting portion 10c. As a result, the tailstock 
4 is positioned and fixed to the fixed bed 2. When the oil 
5 pressure is released, the springs 42 push the piston rod 40 

upward, releasing the clamping and causing the movable rack 37 to 
move up to the unclamping position. 

According to the clamping device of this embodiment, the 
stationary rack 36 is fixed to the fixed bed 2. The pressing- 

10 and- supporting portion 10c is formed as a protuberance at the 

bottom of the tailstock base 10 so as to face the stationary rack 
36. The wedge-shaped movable rack 37 is arranged to advance or 
retreat between the pressing-and-support ing portion 10c and the 
stationary rack 36. In the advanced position, the wedge-shaped 

15 fitting surface of the movable rack 37 fits together with the 

fitting, surface of .the stationary rack 36 while the wedge-shaped 
rack teeth 36a, 37a are engaged with each other. Thus, an 
additional fitting force can be provided between the stationary 
rack 36 and the pressing-and-support ing portion 10c by means of 

20 the movable rack 37, so that the tailstock 4 can be positioned 

reliably and using the engaging force between the rack teeth 36a, 
37a and the aforementioned fitting force. 

Further, in this embodiment, the wedge-shaped movable rack 
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37 is provided between the stationary rack 36 and the pressing- 
and- supporting portion 10c. Thus, the drive structure required 
can be simplified such that the movable rack 37 is driven into 
advance and retreat motions by a simple cylinder mechanism 38. 
5 As a result, the overall structure of the device can be 

simplified and the number of parts required can be reduced. 

Further in this embodiment, the stepped portion 2d is formed 
on a shoulder portion of the recessed portion 2c of the fixed bed 
2, where the ball screw 30 is disposed. Also, the stationary 
10 rack 36 is fitted and fixed to the stepped portion 2d. Thus, the 
stationary rack 36 can be effectively disposed by using a free 
space while, avoiding interference between the ball screw 3 0 and 
the movable members. As a result, the whole device can be made 
more compact . 

15 Although the above embodiment has been described for a case 

where the tailstock of a combined machining lathe is clamped, the 
clamping device of the present invention is not limited to this 
embodiment but is applicable also to the clamping mechanism for 
the headstock, the movable table, the workpiece changer pallet or 

20 other movable carriages. 

It is to be understood that although the present invention 
has been described with regard to preferred embodiments thereof, 
various other embodiments and variants may occur to those skilled 
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in the art, which are within the scope and spirit of the 
invention, and such other embodiments and variants are intended to 
be covered by the following claims. 

The text of Japanese priority application no. 2002-195637 
filed July 4, 2002 is hereby incorporated by reference. 
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